Quantitation of loperamide and N-demethyl-loperamide in human plasma using electrospray ionization with selected reaction ion monitoring liquid chromatography-mass spectrometry.
We report here the development and validation of an LC-MS method for quantitation of loperamide (LOP) and its N-demethyl metabolite (DMLOP) in human plasma. O-Acetyl-loperamide (A-LOP) was synthesized by us for use as an internal standard in the assay. After addition of the internal standard, the compounds of interest were extracted with methyl tert.-butylether and separated by HPLC on a C18 reversed-phase column using an acetonitrile-water gradient containing 20 mM ammonium acetate. The three compounds were well separated by HPLC and no interfering peaks were detected at the usual concentrations found in plasma. Analytes were quantitated using positive electrospray ionization in a triple quadrupole mass spectrometer operating in the MS-MS mode. Selected reaction monitoring was used to quantify LOP (m/z 477-266), DMLOP (m/z 463-->252) and A-LOP (m/z 519-->266) on ions formed by loss of the 4-(p-chlorophenyl)-4-hydroxy-piperidyl group upon low energy collision-induced dissociation. Calibration curves, which were linear over the range 1.04 to 41.7 pmol/ml (LOP) and 1.55 to 41.9 pmol/ml (DMLOP), were run contemporaneously with each batch of samples, along with low (4.2 pmol/ml), medium (16.7 pmol/ml) and high (33.4 pmol/ml) quality control samples. The lower limit of quantitation (LLQ) of LOP and DMLOP was about 0.25 pmol/ml in plasma. The extraction efficiency of LOP and DMLOP from human plasma was 72.3+/-1.50% (range: 70.7-73.7%) and 79.4+/-12.8% (64.9-88.8%), respectively. The intra- and inter-assay variability of LOP and DMLOP ranged from 2.1 to 14.5% for the low, medium and high quality control samples. The method has been used successfully to study loperamide pharmacokinetics in adult humans.